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ABSTRACT  
 
 Field experiments were performed in two successive seasons (2010-2011 and 2011-2012) to evaluate the 
efficacy of six post-emergence herbicides beside hand weeding for controlling annual-broad leaved weeds in 
wheat fields. The treatments were: Brominal W 24% EC (bromoxynil octanate), at the rate of 1.0 L fed.–1 
(Feddan = 0.42 of hectare), Derby 17.5% SC (florasulam 75 + flumetsulam 100 gm L.–1) at 30.0 ml fed–1, 
Granstar 75% DF  (tribenuron-methyl) at 8.0 gm fed.–1, Harmony M 75% (thifensulfuron methyl 
68.2+metsulfuron methyl 6.8), at 24.0 gm fed.–1, Pardner 22.5% EC (bromoxynil), at 1.0 L fed.–1 and Sinal 40% 
SC (metosulam) at 40.0 ml fed.–1. The herbicidal treatments were applied at 30 days after sowing (DAS), 
whereas hand weeding treatment was applied twice at 20 and 40 DAS (before the 1st and 2nd irrigation, 
respectively). The effect of the abovementioned treatments on weed density, weed biomass and weed control 
efficiency (WCE%) were recorded at 60 DAS. The biological yield, harvest index, thousand grain weight, grain 
and straw yields were determined 3 days after harvest. The results indicated that the prevailed broad-leaved 
weeds in wheat field were Anagalis arvensis, Beta vulgaris, Cichorium pumpilum, Medicago intertexta, 
Melilotus indica, Rumex dentatus and Sonchus oleraceus. Weed density and weed biomass of the predominant 
weeds varied from season to another according to weed species. All the tested treatments decreased weed 
population and weed biomass comparing with the unweeded check. Derby, Granstar, Sinal and Brominal W 
significantly increased the weed control efficiency (WCE%) and then increased grain and straw yields of wheat, 
Pardner gave satisfactory control of these weeds, while Harmony M gave the lowest effect.   
 
Key  words: wheat, post-emergence herbicides, broad leaved weeds. 
 
Introduction 
 
 In Egypt, bread wheat (Triticum aestivum L.) is the most important cereal crop. However, the gap between 
the local production and consumption is continuously increased due to increasing the population with limited 
planted area. Hence, increasing wheat production, either horizontal or vertical through scientific basis is a 
national target. Among many other factors, the low yield of wheat is attributed to serious weed infestation. 
Weeds compete with crop plants for nutrients, solar radiation, water, carbon dioxide, space, and many other 
growth factors, and annual wheat yield losses by weed infestation are much higher than caused by other pests 
(Rao, 1988; Hossain et al., 2009; Marzouk et al., 2009; Shehzad et al., 2012a).  
 To minimize wheat losses, many chemical and non-chemical weed control methods have been applied to 
control broad-leaved weeds. Therefore, a large number of post-emergence herbicides were used to control these 
weeds in wheat fields (Helalia, 1993; Abou-Donia et al., 1994;  Walia et al., 2000, Montazeri et al., 2005; El-
Kholy and Abdelmonem, 2007; Shehzad et al., 2012a,b). 
 In view of the importance of the problem of broad-leaved weeds in wheat crop, the present work was 
designed to evaluate the herbicidal efficacy of some selected post-emergence herbicides comparing to hand 
weeding for controlling these weeds in wheat fields.   

 
Materials and Methods 
 
 Field trials were conducted in a private farm in Itay El-Baroud, Beherah Governorate, to study the effect of 
six post–emergence herbicides beside hand weeding for the control of broad-leaved weeds in wheat field 
throughout the two successive seasons (2010-2011 and 2011-2012). Wheat (Triticum aestivum L.; c.v. Sakha 
94) seeds which were supplied by Central Administration of Seeds, ARC, Ministry of Agriculture and Land 
Reclamation, were seeded by broadcast method in 18 and 22 November during 2010 and 2011, respectively, at 
the seed rate of 60 kg feddan–1. The herbicidal treatments (Table 1) beside hand weeding and unweeded (check) 
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were arranged in randomized complete block design with four plots (42m2 plot–1) for each. All the 
recommended agricultural practices for wheat crop were performed. The herbicidal treatments were applied at 
30 days after sowing (DAS) by knapsack sprayer (CP3) using 200 L. water fed.–1, while hand weeding was 
applied twice at 20 and 40 DAS, before the 1st and 2nd irrigation, respectively. After 60 DAS, an area of 1m2 was 
randomly selected in each plot (using a square woody frame, 50 x 50 cm), then annual broad-leaved weeds in 
this area were gathered, sorted, identified (Zaki, 2000) and weighed (gm). In the unweeded treatment, density of 
weeds, weed density%, biomass of weeds and weed biomass % for each broad-leaved weed were counted and 
listed in Table (2) as follows: 
 
-Weed density = av. Number of each weed m–2. 
 

    av. number of each weed  
 - Weed density % = –––––––––––––––––––––––––––––––– x 100 
      av. number of total weeds  

 
 - Weed biomass = av. fresh weight of each weed in gm m–2 . 
 
                                      av. fresh weight of  each weed (gm m–2) 
 - Weed biomass  % = –––––––––––––––––––––––––––––––– x 100 
         av. fresh weight of total weeds (gm m–2)  
 
Table 1: Some characteristics of the tested post-emergence herbicides.  

Trade name Concentration and 
formulation 

Common name or active ingredient Recommended rate 
feddan–1 

Source of herbicide 
sample 

Brominal W 24% E.C. bromoxynil octanate 1.0 L. Framchem Co. 
Derby 17.5 % SC florasulam 75+ flumotsulam 

100g/L. 
30 ml Shoura Chem. Co. 

Granstar 75% DF tribenuron-methyl 8 gm Du-Pont. Egypt Co. 
Harmony-M 75% WG thifensulfuron methyl + 

metsulfuron methyl (68.2 + 6.8%) 
24 gm Du-pont-Egypt Co. 

Pardner 22.5 E.C. bromoxynil  1.0 L May trade Co. 
Sinal  10% SC metosulam  40 ml Shoura Chem. Co.  

 
The efficiency of weed control treatments were determined through the following measurements: 
 
- Weed biomass in each treatment = av. fresh weight of broad-leaved weed(s) in gm m–2. 
- Weed control efficiency (WCE%) = % reduction in number of weed population or fresh weight and this was 
recorded by the following formula: 
 
C-T/C x 100 
 
Where : 
C = (av. number of weed population or fresh weight) for broad-leaved weed(s) in the untreated.  
T = (av. number of weed population or fresh weight) for broad-leaved weed(s) in each treatment.  
At maturity, the wheat plants were harvested and air dried in the field for 3 days, then the following results were 
determined.  
- Biological yield = av. weight of all plants in each plot as kg plot–1 

            
     av. weight of grains (kg plot–1) 
- Harvest index  = –––––––––––––––––––––––––––––––– x 100 
    Biological yield (kg plot–1) 
 
- Weight of 1000 grains (TGW) in gm. 
- Grain yield in kg plot–1 
- Straw yield in kg plot–1 
Increase % in all parameters was recorded by the following formula : 
 

100x
T

CT%Increase −
=  . 

Where  : 
T= value of parameter in treatment . 
C = value of parameter in untreatment (check). 
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 The obtained results were subjected to analysis of variance and means were compared by L.S.D. at 1 and 
5% of probability according to a method described by Gomez and Gomez (1984). 
  
Results and Discussion 
 
 The data illustrated in Table (2) show that the common prevailed broad-leaved weeds in the experimental 
area in both seasons were: 
1- Annual sowthistle (Sonchus oleraceus L., Compositae).  
2- Chicory (Cichorium pumpilum Jacq., Compositae). 
3- Dentated dock (Rumex dentatus L., Polygonaceae). 
4- Medic (Medicago intertexta L. Mill, Leguminosae). 
5- Scarlet pimpernel (Anagalis arvensis L. Primulaceae). 
6- Sea beet, Wild beet (Beta vulgaris L., Chenopodiaceae). 
7- Sweet clover, India melilot (Melilotus indica L., Leguminosae). 
 
A- Weed density and weed biomass: 
 
 Data shown in Table (2) illustrate that the prevailed, broad-leaved weeds in unweeded and treated plots. 
Beta vulgaris weed recorded the highest density (6.50 and 6 weed m–2) in the 1st and 2nd season, respectively, 
which caused corresponding density rates of 22.61 and 22.02%. On the contrary, A.arvensis weed recorded the 
lowest density of 2.5 weed m–2 in the 1st season with density rate of 8.69%, while both A. arvensis and 
S.oleraceus weeds gave the lowest density of 2.5 weed m–2 and of density rate of 9.17% in 2nd season. The 
corresponding total numbers of broad-leaved weeds in the first and second seasons were 28.75 and 27.25 weed 
m–2 , respectively. 
 
Table 2: Weed density and biomass of the common annual broad leaved weeds prevailed in experimental wheat (c.v.  Sakha 94) field at 60 

DAS. 
Weed name First season (2010-2011) Second season (2011-2012) 

Weed density Weed biomass Weed density Weed biomass 
Av. number  

m–2 
% Weight 

(gm m–2) 
% Av. Number  

m–2 
% Weight 

(gm m–2) 
% 

Annual sowthistle  03.25 11.31 23.71 8.16 02.50 09.17 23.44 08.43 
Chicory  03.25 11.31 33.40 11.51 03.50 12.85 32.96 11.84 
Dentated dock  03.75 13.04 39.39 13.58 03.75 13.76 38.80 13.94 
Medic 06.00 20.87 68.32 23.54 05.50 20.18 65.86 23.67 
Scarlet pimpernel  02.50 08.69 27.01 09.31 02.50 09.17 25.63 09.21 
Seabeet wild beet 06.50 22.61 76.69 26.42 06.00 22.02 72.87 26.19 
Sweet clover, India 
melilot  

03.50 12.17 21.70 07.48 03.50 12.85 18.69 06.72 

Total weeds  28.75 100.00 290.22 100.00 27.25 100.00 278.25 100.00 
 
 The results in Table (2) indicated that B.vulgaris weed gave the highest weed biomass with 76.69 and 72.87 
gm m–2 which represent 26.42 and 26.19% of the total weed biomass, in the 1st and 2nd respectively. On the 
other side, M. indica weed recorded the lowest weed biomass of 21.70 and 18.69 gm m–2, which represent 7.48 
and 6.72% in the two seasons, respectively. The total weed biomass (gm m–2) in the 1st, and 2nd seasons were 
290.22 and 278.25 gm m–2, respectively. These results clearly indicate that the weed density and weed biomass 
of the broad-leaved weeds varied from season to another according to their species.  
 
B- Weed Control Efficiency (WCE %): 
 
 Results shown in Table (3) indicated that, in both seasons, all the herbicidal treatments significantly 
(P=0.05) decreased the weed population of prevailed broad-leaved weeds compared to hand weeding and 
unweeded check. The corresponding maximum weed populations of 28.75 and 27.25 weeds m–2 were recorded 
in the weedy check plots, while minimum weed populations of 3.25 and 3.25 weeds m–2 were recorded in plots 
treated with Derby herbicide in both seasons, respectively. In general, all the herbicidal treatments, except 
Harmony M, significantly (P=0.05) decreased the weed population comparing with hand weeding, with no 
significant differences between their efficiencies. Derby gave the highest reduction rate in 1st season (88.69% 
reduction) followed by Sinal (87.83%), Brominal W = Pardner (86.86%), Granstar (86.09%), Harmony M 
(79.13%) and hand weeding (73.04%). Similar trend was observed in the 2nd season.  
 On the other side, data listed in Table (3) indicated that all the herbicidal treatments, except Harmony M 
significantly (P=0.05) decreased weed biomass of the broad-leaved weeds found in the experimental field 
comparing with hand weeding and unweeded check. However, no significant differences were observed 
between their efficiencies.  
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Table 3: Effect of herbicides and hand weeding on broad-leaved weeds population, reduction percent, weed biomass and percent of weed 
control efficiency (WCE%) in wheat (c.v. Sakha 94) field during 2010-2011 and 2011-2012 seasons.  

Treatments Rate 
fed.–1 

First season (2010-2011) Second season (2011-2012) 
av. weed 

population 
Reduction 

%  
Weed 

biomass 
(gm m–2) 

WCE% av.weed 
population 

Reduction 
%  

Weed 
biomass 
(gm m–2) 

WCE% 

Brominal W24%EC 1.0 L 03.75 86.96 16.65 94.26 03.50 87.16 14.52 94.78 
Derby 17.5% SC 30 ml 03.25 88.69 16.09 94.46 03.25 88.07 14.94 94.63 
Granstar75% WG. 8.0 gm 04.00 86.09 17.03 94.13 03.75 86.24 11.92 95.72 
Pardner 22.5% EC 24.0 gm 06.00 79.13 23.63 91.86 04.25 84.40 18.07 93.50 
Harmony M 1.0 L. 03.75 86.96 19.01 93.45 03.75 86.07 16.18 94.18 
Sinal 10% SC 40 ml 03.50 87.83 12.16 95.81 04.00 85.32 11.62 95.82 
Hand Weeding  Twice 

[20,40, 
DAS] 

07.75 73.04 53.50 81.57 07.25 73.39 57.47 79.35 

Unweeded (Check) -- 28.75 00.00 29.22 00.00 27.25 00.00 278.25 00.00 
L.S.D. for treatments without  
control at 5% 

= 01.26  = 06.25  = 01.56  = 07.29  

L.S.D. for treatments without 
control at 1% 

= 01.73  = 08.56  = 02.12  = 10.39  

L.S.D. for treatments with 
control at 5% 

= 02.35  = 07.54  = 02.59  = 10.63  

L.S.D. for treatments with 
control at 1% 

= 03.19  = 10.27  = 03.52  = 14.47  

 
 Sinal gave the highest WCE% in the 1st season (95.81%) followed by Derby (94.46%), Brominal W 
(94.26%), Pardner (93.45%), Harmony M (91.86%) and hand weeding (81.57%). The same trend was almost 
found in the second season.  
 Data obtained indicated that the herbicidal treatments gave the minimum weed population and weed 
biomass, i.e. gave good WCE% comparing with hand weeding. These findings are in harmony with those 
obtained by many researchers (Ahmad et al., 1991; Zand et al., 2006; El-Kholy and Abdelmonem, 2007; 
Knezevic et al., 2008; Shehzad et al., 2012a) who reported that the highest reduction in weed population and 
weed biomass of weeds differed according to weed species, herbicidal efficacy and the predominant agro-
climatic conditions. The highly efficacy of herbicides on weeds than hand weeding in this study was supported 
by many authors (Zand et al., 2006; El-Kholy and Abdelmonem, 2007; Marzouk, 2009; Marzouk et al., 2009; 
Shehazd et al., 2012 a,b) who concluded that hand weeding is ineffective technique and very expensive, so, 
herbicides evermore become a key factor for broad-leaved weed control.  
 The data listed in Table (4) cleared that the tested weed control treatments had differential efficacy on 
individual broad-leaved weeds during the two seasons (2010-2011 and 2011-2012). These results indicated that 
all the tested herbicides completely controlled  R.dentatus and B.vulgaris weeds in both seasons.  Moreover, 
Brominal W, Granster and Sinal completely controlled A.arvenises, while Derby gave the same results against 
S.oleraceus in both seasons.  
 Brominal W and Harmony M completely controlled S.oleraceus in the 2nd season only. On the other side, 
M.intertexta, C.pumpilum and M.indica were significantly completely controlled through both seasons. For 
example, Granstar and Derby gave the highest controlling rates against M.intertexta (95.43%) and C.pumpilum 
(94.36%), respectively, while Pardner gave the lowest controlling rate against M.indica (72.66), all in the second 
season. 
 The efficiency of the tested herbicides varied according to weed species and between years. Such results are 
in accordance with those obtained by several researchers (Helalia, 1993; Abou-Donia et al., 1994; Zand et al., 
2006; Marzouk et al., 2009; Nasser Ud-din et al., 2011; Shehzad et al., 2012a,b), who demonstrated that 
herbicides were more efficient, up-to-date and time saving than hand weeding and their efficacy against broad-
leaved weeds is dependent upon the type of herbicide and the weed species.   
 
C. Effect of weed control treatments on some agronomic traits of wheat:  
 
 The data listed in Tables (5 and 6) show the effect of herbicidal and hand weeding treatments on some 
agronomic traits of wheat including biological yield, harvest index, TGW, grain and straw yields  in both 
seasons (2010-2011 and 2011-2012). In all cases, the herbicidal treatments significantly (P=0.05) increased 
these parameters comparing with hand weeding and unweeded check in both seasons with no significant 
differences between their  effects. Sinal, Derby, Granstar and Brominal W herbicides recorded the highest 
biological yields, while Harmony M and Pardner herbicides gave the lowest biological yields. The herbicidal 
treatments recorded biological yields ranged from 110.33 to 113.9 kg plot–1 and from 111.27 to 111.91 kg plot–1 
in both seasons, respectively. The corresponding biological yield of  hand weeding and control treatments, were  
105.79 and 102.13 in the 1st  season and 103.20 and 99.70 kg plot–1 in the 2nd season . Harvest index and TGW 
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values reflected similar trend. The data in Tables (5 and 6) indicated that the herbicidal treatments significantly 
(P=0.05) increased grain and straw yields of wheat comparing with hand weeding and unweeded check.  
 
Table 4: Weed control efficiency rates (WCE%) of the tested herbicides and hand weeding for individual broad-leaved weeds prevailed in 

wheat (c.v. Sakha 94) field during 2010-2011 and 2011-2012 seasons. 
Treatments Rate 

fed.–1 
S. oleraceus C.pumpilum R.dentatus M.intertexta A.arvensis B.vulgaris M.indica 

I* II** I II I II I II I II I II I II 
Brominal W 

24% EC 
1.0 L 95.11 100.00 84.25 82.77 100.00 100.00 93.49 92.71 100.00 100.00 100.00 100.00 73.41 78.44 

Derby 
17.5% SC 

30 ml 100.00 100.00 84.28 94.36 100.00 100.00 94.03 93.46 82.41 83.84 100.00 100.00 90.74 75.17 

Granstar 
75% WG. 

8.0 gm 93.17 80.19 82.33 92.96 100.00 100.00 93.24 95.43 100.00 100.00 100.00 100.00 77.46 85.61 

Harmony M 24.0 
gm 

91.44 100.00 77.75 83.56 100.00 100.00 92.62 92.80 83.34 90.79 100.00 100.00 89.08 85.34 

Pardner 
22.5% EC 

1.0 L. 92.49 95.43 87.16 89.74 100.00. 100.00. 93.15 94.73 85.44 87.75 100.00. 100.00. 80.05 72.66 

Sinal 10% 
SC 

40 ml 95.36 95.52 89.94 89.96 100.00 100.00 93.49 93.73 100.00 100.00 100.00 100.00 85.03 83.31 

Hand 
Weeding 

Twice 
[20,40, 
DAS] 

65.46 71.10 75.51 79.76 76.24 75.21 80.72 76.97 84.93 85.22 87.49 86.88 76.91 68.27 

I* : First season (2010-2011) 
II** : Second season (2011-2012).  
 
Table (5): Effect of herbicides and hand weeding on some agronomic traits of wheat (biological yield, harvest index, thousand grain weight 

(TGW], grain and straw yields of  wheat (c.v.  Sakha 94) crop during 2010-2011 season. 
Treatments Rate 

fed.–1 
Biological 

yield  
(kg plot–1) 

Increase 
% 

Harvest 
index% 

Increase 
% 

TGW 
(gm) 

Increase 
% 

Grain 
yield  
(kg  

plot–1) 

Increase 
% 

Straw 
yield  
(kg  

plot–1) 

Increase 
% 

Brominal W 
24% EC 

1.0 L 111.13 08.09 28.88 08.97 38.48 12.84 32.10 16.35 79.03 04.74 

Derby 17.5% 
SC 

30 ml 110.33 07.43 28.09 06.41 38.01 11.76 30.99 13.36 79.34 05.12 

Granstar 75% 
WG. 

8.0 gm 113.53 10.04 28.89 08.99 39.57 15.24 32.73 17.96 80.80 06.83 

Harmony M 
75% WG 

24.0 gm 111.91 08.74 28.75 08.55 37.89 11.48 32.17 16.54 79.74 05.59 

Pardner 
22.5% EC 

1.0 L. 110.92 07.92 28.13 6.54 38.05 11.85 31.20 13.94 79.72 05.57 

Sinal 10% SC 40 ml 113.96 10.38 28.54 07.88 38.96 13.91 32.53 17.46 81.43 07.55 
Hand 
Weeding  

Twice 
[20,40, 
DAS] 

105.79 03.46 27.62 04.81 35.85 06.44 29.22 08.11 76.57 01.68 

Unweeded 
(Check) 

-- 102.13 00.00 26.29 00.00 33.54 00.00 26.85 00.00 75.28 00.00 

L.S.D. for treatments 
without  control at 5% 

03.42    01.59  01.11  01.17  

L.S.D. for treatments 
without control at 1% 

04.68    02.18  02.25  02.32  

L.S.D. for treatments 
with control at 5% 

03.48    02.25  03.18  06.48  

L.S.D. for treatments 
with control at 1% 

04.74    03.06  04.25  08.82  

 
 The herbicidal treatments gave grain yield values ranged from 32.73 kg plot–1 for Granstar in 1st season to 
30.11 kg plot–1 for Pardner in 2nd season. The corresponding grain yield values for hand weeding treatment were 
29.22 and 28.10 kg plot–1, while those of the unweeded treatment were 26.85 and 26.43 kg plot–1. 
 The results are in conformation with those of many investigators (Abdul Khaliq et al., 2003; Zand et al., 
2007; El-Kholy and Abdelmonem, 2007; Shehzad et al., 2012a,b). They concluded that chemical weed control 
significantly decreased weed population and biomass and promoted tillering per unit area which ultimately 
resulted in increased wheat grain yield over hand weeding and unweeded check. Also, increased No. of fertile 
tillers m–2 by availability of more nutrients and other growth factors, spike length, No. of grains spike–1 and 
weight of 1000 grains. The lowest TGW and grain yield in unweeded check may be due to competition between 
wheat plants and broad-leaved weeds which supported by many authors (Gupta, 2004; Zand et al., 2007; 
Shehzad et al., 2012a,b). They concluded that reduction in grain yield in wheat crop may be due to weed crop 
competition for natural resources, which consequently reduces the wheat yield. 
 Therefore, we can conclude that, Brominal W, Derby, Granstar and Sinal herbicides may be successfully 
used  for controlling the broad-leaved weeds in wheat crop and increasing wheat grain yield.  
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 Table 6: Effect of herbicides and hand weeding on some agronomic traits of wheat (biological yield, harvest index, thousand grain weight 
(TGW], grain and straw yields of  wheat (c.v. Sakha 94) crop during 2011-2012 season. 

Treatments Rate 
Fed.–1 

Biological 
yield  

(kg plot–1) 

Increase 
% 

Harvest 
index% 

Increase 
% 

TGW 
(gm) 

Increase 
% 

Grain 
yield  
(kg  

plot–1) 

Increase 
% 

Straw 
yield  
(kg  

plot–1) 

Increase 
% 

Brominal W 
24% EC 

1.0 L 109.84 09.23 29.02 08.65 37.77 11.49 31.88 17.09 77.96 06.01 

Derby 17.5% 
SC 

30 ml 109.88 09.26 28.07 05.56 37.98 11.98 30.85 14.33 79.03 07.29 

Granstar 75% 
WG. 

8.0 gm 111.91 10.91 29.13 08.99 38.52 13.21 32.60 18.93 79.31 07.61 

Harmony M 
75% WG 

24.0 gm 110.53 09.79 28.15 05.82 37.30 10.37 31.12 15.07 79.41 07.73 

Pardner 
22.5% EC 

1.0 L. 109.16 08.67 27.58 03.88 37.36 10.52 30.11 12..22 79.05 07.31 

Sinal 10% SC 40 ml 111.27 10.39 29.24 09.34 38.74 13.71 32.54 18.78 78.73 06.93 
Hand 
Weeding  

Twice 
[20,40, 
DAS] 

103.20 03.39 27.23 02.64 35.41 05.59 28.10 05.94 75.10 02.44 

Unweeded 
(Check) 

-- 99.70 00.0 26.51 00.00 33.43 00.00 26.43 00.00 73.27 00.00 

L.S.D. for treatments 
without  control at 5% 

03.75    01.12  01.60  01.32  

L.S.D. for treatments 
without control at 1% 

05.14    02.19  02.73  02.91  

L.S.D. for treatments 
with control at 5% 

04.36    02.84  03.32  07.76  

L.S.D. for treatments 
with control at 1% 

05.94    03.19  04.91  09.82  
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